
Fig. 1 



JP9 - 2000 - 0043 




Fig. 2 



JP9 - 2000 - 0043 
3/15 



Provide starting point 
(or starting point group) 



S101 



i 



Define distance/orientation relative 
to starting point (or starting point group) 
that is provided 
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Define desired objective function 
(total sales of specific product, number 
of crimes that occurred, etc.) 



i 



Calculate distance block or orientation 
block relative to starting point for 
optimization of objective function 
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Repeat the above process, 
and generate Voronoi area 
of Pm.i as V ml , 



Intermediate Voronoi 
diagram including m points 

Vm 



Among P, to P m> obtain 
closest point P to P m + I by using 
"fast point position determination 
method for Voronoi diagram" 


1 


^ Silt 
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Draw vertical bisector L of PPm*, 
in Voronoi area of P 
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Draw vertical bisector 
for generating point in Voronoi area 
that bisector L contacts 
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r 




Input (m + 1 ) - th 
starting point P m+) 




Pm+1 



Draw vertical bisector L of PP m + i 




Intermediate Voronoi diagram 
including m + 1 points 

Vm+1 
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Select arbitrary point Pi 
from among Pi to P m and 
obtain distance d between 
points Pi and P 






1 ► 




Calculate distance dj between 
P and generating point Pj 
adjacent to Pi, and compare 
distances d and dj 


<<^dj<d 

JYes 




Determine d = dj 
and Pi = Pj 
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Fig. 9 
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Generate quaternary incremental 
tree having depth d wherein 
substantially one generating point 
is included in each pixel 




f ^- S131 


Provide numbers for pixels 
as shown in Fig. 10A 
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Allocate generating points 
to pixels (leaves of quaternary 
incremental tree) in accordance 

with coordinate values, 
and provide labels for the leaves 



V S133 



Copy label values to all the 
(non — labeled) 
ancestors of leaves 
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Arrange sections and leaves 
of quaternary incremental tree 

in size breadth - first order, 
and use that order to execute 
"incremental method" 

V_ S135 
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(a) View of map 
(two - dimensional plane) 
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(b) View of quaternary 
incremental tree 
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Enter starting point set data 



34 Starting point adding 
order determiner 



Plane quarter 
division function 



41 



Starting point 
distribution function 
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T 



Representative point 
determination function 
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T 



Quaternary incremental 
tree generation function 
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T 



Adding order 
determination function 



45 



Repeat plane quarter division 
t times in accordance with 
m input starting points 




Allocate m input starting 
points to smallest plane pixels 



Select one starting point in each pixel as 
a representative point for the pertinent pixel 
When multiple starting points are present, select 
one of them. When no starting point is present, 
define no representative point 

Generate quaternary incremental tree wherein 

pixels at each level that appear during 

the repetitive quarter division process are 

employed as intermediate nodes 

Determine representative points of intermediate 

nodes of the tree in order, beginning 

at the lowermost level 

Scan the nodes of the quaternary incremental tree 
using the size breadth - first order, beginning 
at the topmost level 

During this process, add to the last of the list 
a representative point for each node that is not 
on the output starting point list 
For the leaf node at the lowermost level, add not 
only the representative point but all the starting 
points belonging to the pertinent node 



Output ordered starting points set 
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Intermediate Voronoi diagram including m points 

The (m + 1) - th starting point 3g Voronoi diagram 

point addition unit 
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Fast point position 
determination function 



Start position 
determination function 
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Obtain i pixel X, at the lowermost level of the quatefiary 
incremental tree, to which an input point belongs 
Define, as a starting position, a starting point 
(Voronoi point) Pi that is the representative 
point for pixel X 



Asymptotic function 
1 
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Cafcukte distance d between Pi and input point P.,. 
Cafcoble distance dj between P.. t and a Voronoi point Pj 
adjacent to Pi, and compare distances d and dj 
Nj < d, d - dj and Pi - Pj are determined 
Employ Pi when such a generating point is not present 



From among Pi to P. , obtain point P closest 1o P.,. using 
'fast point position determination method' 



Area division function 
1 
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Draw a vertical bisector L of PP.,, in a Voronoi area of P 



Intermediate Voronoi 
diagram including m points 




Input (m + 1) -th 
starting point P„., 




Pm+1 



Draw vertical bisector L of PP m(I 




Intermediate voronoi diagram 
including m + 1 points 

Vm+1 



Also draw a vertical bisector whfle P is employed as a starting point 
for a Voronoi area that L contacts 

this process until an area is defined by vertical bisectors) 




Intermediate Voronoi diagram Vm 
including m 4- 1 points 



